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(54) LUMINESCENT LURE AND LUMINESCENT UNIT 



(57) A light-emitting lure (1 OA) comprises a lure fish 
body (1 1 ), a light-emitting diode (21 ) arranged in the lure 
fish body (1 1 ) such that the light-emitting diode (21 ) can 
be observed from the outside, a substantially fiat plate- 
like piezoelectric element (22) as a power source for al- 
lowing the light-emitting diode (21 ) to emit light, a power 



transmitting circuit (30) for transmitting the electricity 
generated from the piezoelectric element (22) to the 
light-emitting diode (21), a pair of hooks (15a, 15b) for 
fishing the catch, eye metallic parts (14b, 14c) for 
mounting the hooks (1 5a, 1 5b) to the lure fish body (11), 
and an eye metallic part (1 4a) for mounting a fishing line 
to the lure fish body (11). 
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Description 

[Technical Field] 

[0001 ] The present invention relates to a light-emitting 
lure in which light is emitted from a lure fish body and a 
light-emitting unit used for the light-emitting lure. 

[Background Art] 

[0002] The fishing effect in the lure fishing is greatly 
dependent on the situation as to whether the lure can 
be visually caught by the aimed fish, i.e., as to whether 
the lure attracts attentions from the aimed fish. Such be- 
ing the situation, various measures are taken in the lure 
for visually attracting the attentions from the fish. One 
of such measures is to incorporate a light source in the 
lure fish body so as to cause the lure itself to emit light, 
thereby providing a "light-emitting lure". 
[0003] The light-emitting lure has various outer ap- 
pearances in accordance with the aimed fish. For ex- 
ample, a light-emitting diode is used in general as the 
light source in the light-emitting lure, and a rod-like small 
battery (primary battery) such as a lithium battery is 
used as a power source for causing the light-emitting 
diode to emit light, as disclosed in Japanese Patent Dis- 
closure (Kokai) No. 11-196716, Japanese Patent Dis- 
closure No. 2000-1571 07, and Japanese Patent Disclo- 
sure No. 2000-201578. Also, it is disclosed in Japanese 
Patent Disclosure No. 1 0-257839 that a solar cell and a 
secondary battery such as a nickel hydrogen battery are 
used in combination so as to provide a power source of 
the light-emitting lure, and that the electricity generated 
by the solar ceil is stored in the secondary battery. 
[0004] The light-emitting mode of the light-emitting di- 
ode in the light-emitting lure is either a flickering light 
emission utilizing an electronic circuit technology or a 
continuous light emission (lighting). Also, the method of 
withdrawing the battery or the manual method of insert- 
ing the battery into the same position in the opposite 
direction is employed for the turning on/off of the light- 
emitting diode. 

[0005] However, the light-emitting diode, which is high 
in the brightness, is low in the illuminance. Therefore, if 
the light-emitting diode is kept turned on, the visual ap- 
pealing effect given to the fish is diminished so as to give 
rise to the problem that it is difficult to obtain the expect- 
ed fishing effect. 

[0006] Also, in the lure in which the light-emitting di- 
ode is driven in the flickering mode by the circuit tech- 
nology, an unnatural phenomenon is generated that the 
light-emitting diode flickers regardless of the movement 
of the lure, leading to the problem that it is difficult to 
obtain the expected fishing effect. 
[0007] Further, when it comes to the use of the prima- 
ry battery such as a lithium battery, it is necessary to 
dismantle the lure on the site for turning on/off the light- 
emitting diode. This is clearly troublesome. 



[0008] Still further, in the case of the lure equipped 
with a power source utilizing a solar cell and a secondary 
battery in combination, it is unnecessary to replace the 
battery, therefore it is certainly unnecessary to disman- 
5 tie the lure. However, it is difficult to expect the power 
generation by the solar eel I within water except the case 
where the water has a high transparency and, thus, has 
a high brightness and except the highly rare environ- 
ment such as a region in the vicinity of the water surface. 
Such being the situation, it is necessary to expose the 
solar cell to the solar light sufficiently before initiation of 
the fishing so as to operate the solar cell and, thus, to 
charge the secondary battery. 

[0009] Incidentally, it is necessary for the lure to be 
kept provided with an auxiliary battery in preparation for 
the battery shortage. Where, for example, the lure fails 
to be provided with an auxiliary battery or where the aux- 
iliary battery has been used up, a serious problem is 
generated that no more fishing can be continued. 

[Disclosure of the Invention] 

[001 0] A first object of the present invention is to pro- 
vide a light-emitting lure that does not require a battery, 
i.e., a light-emitting lure that does not require the battery 
replacement or the charging operation. Also, a second 
object of the present invention is to provide a light-emit- 
ting lure capable of the natural flickering light emission 
conforming with the movement of the lure. 
[001 1] According to a first aspect of the present inven- 
tion, there is provided a light-emitting lure, comprising: 

a lure fish body that can be bent by an external 
stress; 

at least one tight-emitting element incorporated In 
the lure fish body such that the light-emitting ele- 
ment can be observed from outside; and 
a flexion displacement type piezoelectric element 
incorporated in the lure fish body as a power source 
of the light-emitting element; 

wherein the piezoelectric element generates an 
electric power in accordance with a bending of the lure 
fish body thereby causing the light-emitting element to 
emit light. 

[0012] In the light-emitting lure of the particular con- 
struction, used suitably is a lure fish body having a joint 
structure prepared by connecting a plurality offish body- 
constituting members each consisting of a hard material 
by using a soft material, and the piezoelectric element 
is incorporated in the joint portion of the joint structure. 
In the particular construction, desired bending charac- 
teristics can be obtained by the sum of the strains of a 
plurality of joint portions. 

[0013] Also used as the lure fish body is a structure 
having af lexible structure formed of a soft resin material, 
and the piezoelectric element incorporated in the lure 
fish body in the step of forming the soft resin material 
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into the shape of the lure fish body. In the particular 
structure, the desired bending characteristics can be de- 
rived from the characteristics of the soft resin material 
so as to make it possible to incorporate the piezoelectric 
element inside the lure fish body without impairing the 
unity with the lure fish body. 

[0014] The light-emitting diode can be used suitably 
as the light-emitting element. For incorporating the light- 
emitting element in the lure fish body, it is possible to 
bury the light-emitting element in the lure fish body by 
using a transparent or translucent resin material for 
forming the lure fish body. In this case, the light emitted 
from the light-emitting element is emitted to the outside 
through the lure fish body. As a result, it is possible for 
the light-emitting element a soft and distinctive light to- 
ward the outside of the lure f ish body. 
[001 5] It is also desirable to incorporate the light-emit- 
ting element in the lure fish body so as to form two eyes 
of the lure fish body. In this case, it is unnecessary to 
mount pseudo eyes to the lure fish body. Further, it is 
desirable to arrange a plurality of light-emitting elements 
differing from each other in colors of the light emitted 
therefrom and to incorporate in the lure fish body a 
changeover switch that can be operated from the out- 
side so as to permit selectively this plurality of light-emit- 
ting elements to emit light of a desired color. As a result, 
it is possible to select the emitted light of desired color 
which readily attracts attentions from the aimed fish in 
accordance with the fishing time and the fishing ground. 
[0016] According to a second aspect of the present 
invention, there is provided a light-emitting lure, com- 
prising: 

a lure fish body; 

a light-emitting element incorporated in the lure fish 
body such that the incorporated light-emitting ele- 
ment can be observed from outside; 
a flexion displacement type piezoelectric element 
arranged inside the lure fish body such that the ar- 
ranged piezoelectric element can be bent; 
a metallic part including an external force-acting 
portion formed at one end in a longitudinal direction 
such that an external force acts on said external 
force-acting portion, and a fulcrum portion formed 
in an intermediate portion in the longitudinal direc- 
tion such that a seesaw motion is generated when 
a prescribed force acts on the external force-acting 
portion, the metallic part being arranged in the lure 
fish body such that the external force-acting portion 
is positioned outside the lure fish body and the other 
end in the longitudinal direction is connected to or 
engaged with a free end of the piezoelectric ele- 
ment; and 

power transmitting means that permits an electricity 
generated from the piezoelectric element to be 
transmitted to the light-emitting element by a bend- 
ing of the piezoelectric element; 



wherein, when a prescribed force is applied to the 
external force-acting portion, the piezoelectric element 
is bent by a seesaw motion generated within the metallic 
part so as to cause the piezoelectric element to generate 
5 an electric power an d to cause the light-emitting element 
to emit light. 

[0017] In the light-emitting lure according to the sec- 
ond aspect of the present invention, a light-emitting di- 
ode is used suitably as the light-emitting element. Also, 

io it is desirable to arrange a resin sealing portion for pre- 
venting water intrusion from around the metallic part into 
the inner region of the lure fish body. It is desirable for 
the resin sealing portion to be formed of a resin selected 
from the group consisting of a foamed silicone resin, a 

is foamed urethane resin, a silicone rubber resin and an 
urethane resin. In this case, the water intrusion into the 
inner region of the lure fish body can be prevented with- 
out impairing the movement of the metallic part. Also, it 
is possible to load a soft resin in an inner region of the 

20 lure fish body so as to protect, for example, the piezoe- 
lectric element from water. A silicon rubber resin is used 
suitably as the soft resin. 

[0018] In the light-emitting lure according to each of 
the first and second aspects of the present invention, 

25 since electricity generated from the piezoelectric ele- 
ment is used for causing the light-emitting element in- 
corporated in the light-emitting lure to emit light, it is un- 
necessary to use a primary battery, a solar cell and sec- 
ondary battery. It follows that it is unnecessary to per- 

30 form operations such as the replacement of the battery 
and charging operation. 

[0019] In the light-emitting lure according to the first 
aspect of the present invention, the lure fish body is bent 
when the lure fish body is jerked through the fishing line, 
£5 or when the resistance of water applied to the lure fish 
body is changed by, for example, the change in the en- 
vironment of the fishing ground such as waves and the 
flow of the sea water. In this case, the piezoelectric el- 
ement is bent so as to generate an electric power, and 
40 the generated electricity is transmitted to the light-emit- 
ting element so as to cause the light-emitting element 
to emit light. In this fashion, the light-emitting element is 
caused to perform the natural flickering light emission 
in accordance with the movement of the lure fish body. 
45 The piezoelectric element is warped when the lure fish 
body is jerked through the fishing line in the light-emit- 
ting lure according to the second aspect of the present 
invention so as to make it possible to cause the light- 
emitting element to perform the natural flickering light 
so emission in accordance with the movement of the lure 
fish body. It follows that it is possible to improve the ca- 
pability for the fish to recognize the lure fish body. 
[0020] According to a third aspect of the present in- 
vention, there is provided a light-emitting unit, compris- 
es jng: 

a cylindrical portion having both ends hermetically 
sealed with a pair of transparent lids; 
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a flexible rocking plate portion having one end fixed 
to the cylindrical portion; 

a pair of light-emitting elements arranged inside the 
transparent lids; and 

a flexion displacement type piezoelectric element 
arranged as a power source of the light-emitting el- 
ement inside the rocking plate portion; 

wherein the piezoelectric element generates an 
electric power by a bending of the rocking plate portion 
thereby causing the light-emitting element to emit light. 
[0021] In the light-emitting unit according to the third 
aspect of the present invention, it is possible for the pair 
of transparent lids at both ends of the cylinder portion 
to constitute the both eyes of the lure fish body, if the 
position of the cylinder portion is located on the side of 
the head portion of the lure fish body while locating the 
rocking plate portion on the side of the tail of the lure 
fish body in forming the lure fish body. Also, it is possible 
to allow the both eyes of the lure fish body to emit light 
if the light-emitting diodes arranged inside the transpar- 
ent lids are allowed to emit light when the lure fish body 
is bent. , 

[Brief Description of the Drawing] 
[0022] 

FIG. 1 is a side view showing the construction of a 
light-emitting lure according to a first embodiment 
of the present invention; 

FIG. 2 is a cross sectional view showing the con- 
struction of a light-emitting lure according to the first 
embodiment of the present invention; 
FIG. 3 is another cross sectional view showing the 
construction of a light-emitting lure according to the 
first embodiment of the present invention; 
FIG. 4 is a circuit diagram showing a power trans- 
mitting circuit used in the light-emitting lure of the 
present invention; 

FIG. 5 is a perspective view showing the construc- 
tion of a light-emitting lure according to a second 
embodiment of the present invention; 
FIG. 6 is a circuit diagram showing another power 
transmitting circuit used in the light-emitting lure of 
the present invention; 

FIG. 7 is a cross sectional view showing the con- 
struction of a light-emitting lure according to a third 
embodiment of the present invention; 
FIG. 8 is an oblique view showing the light-emitting 
unit of the present invention; 
FIG. 9 is a side view showing the construction of a 
light-emitting lure according to a fourth embodiment 
of the present invention; 

FIG. 10 is a cross sectional view showing the con- 
struction of a light-emitting lure according to the 
fourth embodiment of the present invention; 
FIG. 1 1 is another cross sectional view showing the 



construction of a light-emitting lure according to the 
fourth embodiment of the present invention; 
FIG. 12 shows the mode of the bending of the pie- 
zoelectric element included in the light-emitting lure 
5 according to the fourth embodiment of the present 
invention , and the construction of the light emission 
control circuit; 

FIG. 13 shows another construction of a metallic 
part used in the light-emitting lure according to 
io fourth embodiment of the present invention; and 
FIG. 14 is a cross sectional view showing the con- 
struction of a light-emitting lure according to a fifth 
embodiment of the present invention. 

15 [Best Mode of Working the Invention] 

[0023] Some embodiments of the present invention 
will now be described in detail with reference to the ac- 
companying drawings. Specifically, FIG. 1 is a side view 

20 of a light-emitting lure 1 0A, which is a light-emitting lure 
according to a first embodiment of the present invention, 
FIG. 2 is a cross sectional view of the light-emitting lure 
10A shown in FIG. 1 , and FIG. 3 is another cross sec- 
tional view of the light-emitting lure 10A. 

25 [0024] As shown in the drawing, the light-emitting lure 
1 0A comprises a lure fish body 1 1 , a light-emitting diode 
21 , which is a light-emitting element mounted to the lure 
fish body 11 so as to be observed from the outside, a 
substantially flat plate-like piezoelectric element 22 per- 

30 forming the function of a power source for causing the 
light-emitting diode 21 to emit light, a power transmitting 
circuit 30 for transmitting the electricity generated from 
the piezoelectric element 22 to the light-emitting diode 
21 , a pair of hooks 15a, 1 5b for catching the aimed fish, 

35 eye metallic parts 1 4b, 1 4c for mounting the hooks 1 5a," 
15b to the lure fish body 11 , an eye metallic part 14a for 
mounting a fishing line to the lure fish body 11 , and a lip 
1 9 mounted to the head portion of the lure fish body 11 . 
[0025] The lure fish body 11 comprises a skeletal 

40 member 13 consisting of, for example, a hard material 
prepared by zinc die-casting and a resin member 1 2 sur- 
rounding the skeletal member 1 3 so as to determine the 
profile of the lure fish body 1 1 and made of, for example, 
a silicone resin. The skeletal member 13 comprises a 

45 first skeletal piece 1 3a on the side of the head portion 
and a second skeletal piece 13b on the side of the tail. 
A concave portion 16a is formed in the first skeletal 
piece 13a, and a knuckle portion 16b is formed in the 
second skeletal piece 13b. The knuckle portion 16b is 

50 engaged with the concave portion 16a such that the 
knuckle portion 16b can be swung within the concave 
portion 1 6a so as to form a joint portion 1 7 between the 
first skeletal piece 13a and the second skeletal piece 
13b. A clearance 18 is formed in the joint portion 17. 

55 Because of the particular construction, the skeletal 
member 1 3 is capable of being bent by a prescribed an- 
gle in the joint portion 17. 

[0026] The light-emitting diodes 21 are used as the 
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both eyes of the tu re fish body 1 1 . Also, the two eye me- 
tallic parts 1 4a, 1 4b are strongly fixed to the first skeletal 
piece 13a, and the eye metallic part 14c is strongly fixed 
to the second skeletal piece 13b. The lip 19 is fitted to 
the tip portion of the first skeletal piece 1 3a. Incidentally, 
the lip 1 9 is mounted in accordance with the use of the 
light-emitting lure 10A, when necessary. Further, a sur- 
face member 1 2a made of reflective material is mounted 
to the resin member 1 2 in a manner to form a scale pat- 
tern. 

[0027] For example, a so-called "monomorph ele- 
ment", which consists of a thin piezoelectric ceramic 
plate polarized in the thickness direction and having an 
electrode formed on each of the front and back surfaces 
thereof is used as the piezoelectric element 22. The pi- 
ezoelectric element 22 is a flexion displacement type el- 
ement that generates an electric power by the bending 
upon receipt of an external stress. 
[0028] The piezoelectric element 22 is buried in the 
resin member 12 below the joint portion 1 7. The piezo- 
electric element 22 is bent by the bending of the lure fish 
body 1 1 in the joint portion 1 7 so as to generate an elec- 
tric power. The electricity generated by the piezoelectric 
element 22 is transmitted to the light-emitting diode 21 
through the power transmitting circuit 30 buried in the 
lure fish body 11 so as to cause the light-emitting diode 
21 to emit light. 

[0029] FIG. 4 shows the construction of the power 
transmitting circuit 30 used in the light-emitting lure. As 
shown in the drawing, the power transmitting circuit 30 
comprises a rectifying circuit 31 for rectifying the elec- 
tricity generated from the piezoelectric element 22 and 
a charge-discharge circuit 32, which stores partly the 
electricity rectified by the rectifying circuit 31 and sup- 
plies the stored electricity to the light-emitting diode 21 . 
The rectifying circuit 31 consists of diodes 33 which are 
connected to each other to form a bridge structure. On 
the other hand, the charge-discharge circuit 32 includes 
a capacitor 34 for storing/releasing the electricity and a 
resistance element 35 connected in series to the capac- 
itor 34. 

[0030] According to the power transmitting circuit 30 
of the particular construction described above, that por- 
tion of the electricity rectified by the rectifying circuit 31 
which is required for causing the light-emitting diode 21 
to emit light is transmitted into the light-emitting diode 
21 on the real time basis so as to cause the light-emitting 
diode 21 to emit light. Also, the remaining electricity, i. 
e., the excess electricity, is temporarily stored in the ca- 
pacitor 34. It follows that, even if the piezoelectric ele- 
ment 22 ceases to generate an electric power, the elec- 
tricity is transmitted from the capacitor 34 into the light- 
emitting diode 21 so as to prolong the light-emitting time 
of the light-emitting diode 21 . Incidentally, the light-emit- 
ting time of the light-emitting diode 21 is determined by 
the resistance value of the resistance element 35. 
[0031] Since the light-emitting lure 10A is provided 
with the power generating means of the piezoelectric el- 



ement 22 inside the light-emitting ture 10A, a battery 
need not be used in the light-emitting lure 1 0A. It follows 
that it is unnecessary to replace and charge the battery. 
In addition, an auxiliary battery need not be prepared. 

5 [0032] The light-emitting lure 1 0A is constructed such 
that the lure f ish body 1 1 is operated within water via the " 
fishing line joined to the eye metallic part 14a, like the 
ordinary lure. Since various external stresses such as 
the strength of the wave and the operating force trans- 

10 mitted th rough the fishing line are applied to the ture fish 
body 11 within water, the lure fish body 11 is bent in re- 
sponse to the external stress. If the lure fish body 11 is 
bent in this fashion, the piezoelectric element 22 posi- 
tioned in the joint portion 1 7 is bent so as to generate 

is an electric power, with the result that the light-emitting 
diode 21 is turned on or flickered. 
[0033] As described above, the light-emitting lure 1 0A 
is not lit or flickered at a period predetermined by, for 
example, an electric circuit, but is caused to emit light 

20 in response to the situation in the fishing ground. As a 
result, the aimed fish is unlikely to make precautions 
against the light-emitting lure 1 0A, and the light-emitting 
lure 10A gives a visual appealing effect to the fish. It 
follows that the fishing effect can be improved. 

25 [0034] A light-emitting lure 1 0B, which is a light-emit- 
ting lure according to the second embodiment of the 
present invention, will now be described with reference 
to FIG. 5, which is a perspective view. 
[0035] As shown in the drawing, the light-emitting lure 

30 1 0B comprises a lure fish body 41 consisting of a skel- 
etal member 42 and a resin member 43 covering the 
skeletal member 42, light-emitting diodes 44a, 44b bur- 
ied in the lure fish body 41 , and a flat plate-like piezoe- 
lectric element 45 performing the function of the power 

35 source of the light-emitting diodes 44a, 44b. - v. 

[0036] The skeletal member 42 is prepared by apply- 
ing, for example, a punching process to a metal plate. 
The skeletal member 42 comprises a first skeletal piece 
42a on the side of the head and a second skeletal piece 

40 42b on the side of the tail. The first skeletal piece 42a 
is joined to the second skeletal piece 42b by a hinge 
portion 49 such that the first and second skeletal pieces 
42a and 42b are capable of bending. Also, an eye me- 
tallic part 48a is formed integral with the end portion of 

45 the first skeletal piece 42a, and an eye metallic part 48b 
is formed integral with the rear end portion of the second 
skeletal piece 42b. As a result, it is possible to omit the 
step of mounting the eye metallic part to the skeletal 
member 42 in the manufacturing process of the light- 
so emitting lure 1 0B. Incidentally, a fishing line is hook on 
the eye metallic part 48a, and a hook is hook on the eye 
metallic part 48b. 

[0037] Four holes 47 are formed apart from each oth- 
er in the skeletal member 42. Any one of light-emitting 
55 diodes 44a and 44b differing from each other in the color 
of the emitted light is arranged in each of these four 
holes 47. It is also possible to use four light-emitting di- 
odes differing from each other in the color of the emitted 
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light in place of the light-emitting diodes 44a and 44b. 
[0038] The resin member 43 is formed of a transpar- 
ent resin material or a translucent resin material which 
permits observing from the outside the light emitted from 
the light-emitting diodes 44a, 44b and which is soft 
enough to bend the skeletal member 42. Incidentally, it 
is possible to mix a metal powder or a light storing agent 
with a transparent resin material so as to color the trans- 
parent resin material. 

[0039] The piezoelectric element 45 is buried in the 
resin member 43 on the lower side of the hinge portion 
49. The piezoelectric element 45 is caused to be bent 
by the bending of the skeletal member 42 in the hinge 
portion 49 so as to generate an electric power. The pi- 
ezoelectric element 45 is equal in construction to the pi- 
ezoelectric element 22 described previously. 
[0040] A power transmitting circuit 50, which is not 
shown in FIG. 5, for transmitting the electricity generat- 
ed by the piezoelectric element 45 to the light-emitting 
diode 44a or 44b is incorporated in the lure fish body 41 . 
FIG. 6 shows the construction of the power transmitting 
circuit 50 incorporated in the lure fish body 41 . 
[0041 ] The power transmitting circuit 50 comprises a 
changeover switch 46 for switching the light emission 
between the light-emitting diode 44a and the light-emit- 
ting diode 44b, and the rectifying circuit 31 . The rectify- 
ing circuit 31 is equal to that shown in FIG. 4 referred to 
previously. The changeover switch 46 is of a simple con- 
struction that connection points P1 , P2 connected to the 
light-emitting diodes 44a, 44b, respectively, are 
changed over. The changeover switch 46 is arranged in 
the back portion of the skeletal member 42 and is buried 
in the resin member 43 so as to be operated from the 
outside. Incidentally, for making the changeover switch 
operable from the outside, it is possible to employ a wa- 
ter resistant structure in the changeover switch and to 
permit the operating portion of the changeover switch to 
protrude from the resin member 43. 
[0042] The light-emitting diode to be used can be se- 
lected by operating the changeover switch 46 such that 
the electric current flows from the rectifying circuit 31 
into the two light-emitting diodes 44a alone or the elec- 
tric current flows from the rectifying circuit 31 into the 
two light-emitting diodes 44b alone. In other words, in 
the light-emitting lure 10B, it is possible to selectively 
allow the light-emitting diodes alone, which emit light 
rays of the desired color, to emit light rays. 
[0043] In the light-emitting lure 10B, the light is emit- 
ted from the light-emitting diode 44a or the light-emitting 
diode 44b through the transparent or translucent resin 
member 43, it is possible to achieve a soft bright state 
as observed in the natural luminescent creatures. Also, 
since it is possible to select the color of the light emitted 
from the light-emitting diode in accordance with the sit- 
uation such as the fishing time, it is possible for a single 
kind of lure to cope with various fishing environments. 
[0044] A light-emitting lure 1 0C, which is a light-emit- 
ting lure according to a third embodiment of the present 



invention, will now be described with reference to ihe 
cross sectional view shown in FIG. 7. 
[0045] As shown in the drawing, the light-emitting lure 
1 0C comprises a lure fish body 51 , a light-emitting unit 
5 52 buried in the lure fish body 51 , a wire 53 buried in the 
lure fish body 51 , and eye metallic parts 54a to 54c 
joined to the wire 53. 

[0046] The lure fish body 51 is formed of a soft resin 
material and is flexible. In other words, the lure fish body 

10 51 does not include a skeletal member. However, the 
eye metallic parts 54a to 54c are attached to the wire 
53 buried in the lure fish body 51 . It follows that, even if 
a fishing line is attached to, for example, the eye metallic 
part 54a and the hooks are attached to the eye metallic 

15 parts 54b, 54c, the eye metallic parts 54b, 54c and the 
hooks attached thereto are not dropped. 
[0047] FIG. 8 is an oblique view schematically show- 
ing the construction of the light-emitting unit 52. As 
shown in the drawing, the light-emitting unit 52 compris- 

20 es a cylinder portion 55 having the both ends hermeti- 
cally closed by a pair of transparent lids 55a, a flexible 
rocking plate 56 having one end fixed to the cylinder por- 
tion 55, a pair of light-emitting diodes 57 arranged inside 
the cylinder portion 55 in the vicinity of the pair of the 

25 transparent lids 55a, a substantially flat plate-like piezo- 
electric element 58 incorporated in the rocking plate 56 
as a power source of the light-emitting diode 57, and a 
power transmitting circuit (not shown) for transmitting 
the electricity generated by the piezoelectric element 58 

30 to the light-emitting diode 57. 

[0048] The cylinder portion 55 is prepared by, for ex- 
ample, a zinc die-casting. Also, a lens formed of a trans- 
parent material such as glass or an acrylic resin is used 
as the transparent lid body 55a. The rocking plate 56 is 

35 formed of, for example, a silicone resin having an ap- * - - *■ 
propriate elasticity. Since the lure fish body 51 is formed 
of a soft resin material, the rocking plate 56 is also bent 
when the lure fish body 51 is bent, with the result that 
the piezoelectric element 58 is bent so as to generate 

40 an electric power. Incidentally, the piezoelectric element 
58 is equal in construction to the piezoelectric element 
22 described previously. Also, the power transmitting 
circuit (not shown) is equal to the power transmitting cir- 
cuit 30 described previously. 

45 [0049] For manufacturing the light-emitting lure 1 0C, 
the light-emitting unit 52 is incorporated so as to cause 
the transparent lids 55a to constitute the both eyes of 
the lure fish body 51 , and the wire 53 having the eye 
metallic parts 54a to 54c is incorporated in a prescribed 

50 position. 

[0050] As described above, it is unnecessary to incor- 
porate individually the light-emitting diode, the piezoe- 
lectric element, etc. in the lure fish body 51 in the man- 
ufacturing process of the light-emitting lure 10C so as 
55 to make it possible to markedly improve the manufac- 
turing efficiency of the lure fish body 51 . Also, it is pos- 
sible to manufacture simply lure fish bodies having var- 
ious outer shapes by using the light-emitting unit 52. 
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[0051] A light-emitting lure 1 0D, which is a light-emit- 
ting lure according to a fourth embodiment of the present 
invention, will now be described. FIG. 9 is a side view 
schematically showing the construction of the light-emit- 
ting lure 10D, and each of FIGS. 10 and 11 is a cross 
sectional view schematically showing the construction 
of the light-emitting lure 10D. For facilitating the descrip- 
tion in the following, defined is a three dimensional co- 
ordinate system having three planes perpendicular to 
each other, in which the axis extending in the longitudi- 
nal direction from the head portion toward the tail portion 
of the light-emitting lure 10D constitutes the X-axis, the 
axis extending from the ventral side toward the back 
side of the light-emitting lure 1 0D constitutes the Z-axis, 
and the axis extending through the chest portion of the 
light-emitting lure 1 0D constitutes the Y-axis. 
[0052] The light-emitting lure 10D comprises a lure 
fish body 61 shaped like a pseudo fish having a vacant 
portion 66, a light-emitting diode 62 mounted to the lure 
fish body 61 such that the light-emitting diode 62 can be 
observed from the outside, a piezoelectric element 63 
arranged inside the vacant portion 66, a metallic part 64 
including a ring portion 64a on which is exerted an ex- 
ternal force and a fulcrum portion 64b mounted in the 
mid-point in the longitudinal direction so as to permit the 
metallic part 64 to perform a seesaw motion when an 
external force is exerted on the ring portion 64a, and a 
power transmitting circuit 30 for transmitting the electric- 
ity generated by the bending of the piezoelectric ele- 
ment 63 to the light-emitting diode 62. 
[0053] The lure fish body 61 is formed of, for example, 
a metallic material such as zinc, a zinc die-casting or a 
hardened steel; an engineering plastic material such as 
an epoxy resin or an ABS resin; or various hard materi- 
als such as a ceramic material, a porcelain material, a 
glass material and a fiber reinforced plastic material. In 
order to allow the lure fish body 61 to assume a good 
balance within water, it is desirable for the lure fish body 
61 to be formed of a plurality of materials such that the 
ventral side is rendered heavy and the back side is ren- 
dered light. It is possible to attach various decorative 
articles such as a scale member to the surface of the 
lure fish body 61 or to depict various patterns such as a 
stripe pattern or a scale pattern on the surface of the 
lure fish body 61 . 

[0054] As shown in FIG. 11 , the lure fish body 61 can 
be substantially equally divided along the Z-X plane into 
lure fish body members 61 a and 61 b. In other words, 
the lure fish body members 61 a, 61 b are bonded to each 
other with, for example, an adhesive so as to form an 
integral structure of the lure fish body 61 . Incidentally, 
the adhesive, which is not shown in FIG. 11 , plays the 
role of a sealing material for preventing the water intru- 
sion into the vacant portion 66. It is possible to use, for 
example, screws for bonding the lure fish body mem- 
bers 61 a, 61 b to each otherto form an integral structure. 
In this case, it is desirable to arrange seal rings along 
the outer contours of the lure fish body members 61a, 



61b in order to prevent the water intrusion into the va- > 
cant portion 66. Also, it is possible to divide the lure fish 
body 61 along the X-Y plane into a plurality of lure fish 
body members and to bond the lure fish body members 

5 to each other with an adhesive so as to form an integral 
structure of the lure fish body 61 . 
[0055] It is unnecessary for the lure fish body mem- 
bers 61 a, 61 b to be shaped in symmetry with respect to 
the X-axis as shown in FIG. 11 . In other words, it is pos- 

10 sible for the lure fish body members 61a, 61b to be 
shaped asymmetric with respect to the X-axis such that 
the lure fish body members 61a, 61b differ from each 
other in the outer appearance as viewed in the Y-direc- 
tion. 

is [0056] Eye metallic parts 69a, 69b are buried in the 
vicinity of the ventral portion and the tail portion, respec- 
tively, of the lure fish body member 61 a. Also, hooks 65a 
and 65b are attached to the eye metallic parts 69a and 
69b, respectively. Incidentally, the fixing positions of the 

20 eye metallic parts 69a, 69b to which the hooks 65a, 65b 
are attached are not limited to the positions shown in 
FIGS. 9 and 10. Also, the attaching method of the hooks 
65a, 65b is not limited to the method using the eye me- 
tallic parts 69a, 69b. It is possible to design appropriately 

25 the attaching method of the hooks 65a, 65b in accord- 
ance with the kind and size of the aimed fish. 
[0057] The color of the light emitted from the light- 
emitting diode 62 is not particularly limited. In the light- 
emitting lure 10D, the light-emitting diode 62 is incorpo- 

30 rated so as to constitute the both eyes of the lure fish 
body 61 . However, it is possible to incorporate the light- 
emitting diode 62 in other portion of the lure fish body 61 . 
[0058] One end portion in the longitudinal direction of 
the piezoelectric element 63 is fixed to a fixed part 81 

35 mounted within the vacant portion 66. The piezoelectric- 
element 63 has a so-called n bimorph° structure in which 
rectangular piezoelectric ceramic plates 71a, 71b hav- 
ing an electrode (not shown) mounted on the front and 
back surfaces thereof are attached to the front and back 

40 surfaces of a reinforcing plate 72 such as a metal thin 
plate, an FRP (Fiber Reinforced Plastic) thin plate, a res- 
in sheet or a flexible printed wiring board. 
[0059] The metallic part 64 is arranged in the lure fish 
body 61 such that the ring portion 64a is positioned out- 

45 side the mouth portion of the lure fish body 61 and the 
other end of the metallic part 64 in the longitudinal di- 
rection is connected to the free end of the piezoelectric 
element 63. Since a fishing line is attached in general 
to the ring portion 64a, the external force is exerted to 

so the ring portion 64a through the fishing line. Also, the 
fulcrum portion 64b of the metallic part 64 shown in 
FIGS. 10 and 11 is joined to a shaft portion 64c of the 
metallic part 64 so as to form an integral structure that 
is shaped columnar. The columnar fulcrum portion 64b 

55 is arranged within a columnar hole portion 73 formed in 
the lure fish body 61 so as to permit the metallic part 64 
to perform a seesaw motion about the fulcrum portion 
64b. 



7 



13 



EP1 413193 A1 



14 



[0060] For arranging the metallic part 64 in the lure 
fish body 61 , the lure fish body 61 is provided with a 
passageway 67 communicating with the vacant portion 
66 through the mouth portion, as shown in FIGS. 1 0 and 
1 1 . A resin sealing portion 68 is formed in the passage- 
way 67 in order to prevent the water immersion from 
around the metallic part 64 into the vacant portion 66, i. 
e., in order to prevent the water immersion from the 
mouth portion into the vacant portion 66 through the 
passageway 67. The resin material used for forming the 
resin sealing portion 68 includes a soft resin that can be 
deformed in conformity with the seesaw motion of the 
metallic part 64. To be more specific, the soft resin noted 
above includes, for example, a foamed silicone resin, a 
foamed urethane resin, a silicone rubber resin, and an 
urethane resin. The angle (swinging angle) within which 
the metallic part 64 is capable of performing the seesaw 
motion is defined by the collision of the shaft portion 64c 
of the metallic part 64 against the wall of the passage- 
way 67. In other words, the swinging angle of the me- 
tallic part 64 can be controlled by changing the up-down 
width of the passageway 67. 

[0061 ] FIG. 1 2 shows the mode of the bending of the 
piezoelectric element 63 and the construction of the 
powertransmitting circuit 30. The bending displacement 
of the piezoelectric element 63 is generated by the see- 
saw motion of the metallic part 64 so as to permit the 
piezoelectric element 63 to generate an electric power. 
The electric power thus generated is transmitted 
through the power transmitting circuit 30 into the light- 
emitting diode 62 so as to cause the light-emitting diode 
62 to emit light. Incidentally, the power transmitting cir- 
cuit 30 shown in FIG. 1 2 is equal to the power transmit- 
ting circuit 30 referred to previously in conjunction with 
FIG. 4. 

[0062] When the metallic part 64 performs the seesaw 
motion, the distance between the edge of the metallic 
part 64 and the free end of the piezoelectric element 63 
is slightly changed. Therefore, if the piezoelectric ele- 
ment 63 is insulated from the metallic part 64 with, for 
example, a resin member having a shrinking capability 
and an elasticity, it is possible to avoid application of an 
undesired stress between the piezoelectric element 63 
and the metallic part 64 while allowing the piezoelectric 
element 63 to be bent in conformity with the movement 
of the metallic part 64, with the result that it is possible 
for the piezoelectric element 63 and the metallic part 64 
to be kept in contact with each other. 
[0063] If force having a component in the Z-direction 
is applied to the ring portion 64a through the fishing line 
by the operation of the fishing rod performed by the an- 
gler or through the wave or the swell in the light-emitting 
lure 10D of the construction described above, the me- 
tallic part 64 is caused to perform the seesaw motion, 
thereby bending the piezoelectric element 63. As a re- 
sult, the piezoelectric element 63 is caused to generate 
an electric power. The electric power thus generated is 
transmitted through the powertransmitting circuit 30 into 



the light-emitting diode 62 so as to cause the light-emit- 
ting diode 62 to emit light. In other words, the light-emit- 
ting diode 62 is caused to emit light substantially simul- 
taneously with the movement of the light-emitting lure 
5 1 0D caused by the application of force to the ring portion 
64a. 

[0064] The light-emitting lure 1 0D can be modified as 
follows. 

[0065] FIG. 13 shows another construction of a me- 

10 tallic part according to fourth embodiment of the present 
invention , which is arranged in the lure fish body 6 1 . The 
metallic part 75 shown in FIG. 1 3 comprises the ring por- 
tion 64a, which is formed at one end in the longitudinal 
direction of the metallic part 75 and to which is attached 

15 the fishing line, a holding member 76, which is formed 
at the other end in the longitudinal direction of the me- 
tallic part 75 and which includes recessed portions 76a, 
and an annular fulcrum portion 75a formed in the inter- 
mediate portion of the metallic part 75. A supporting col- 

20 umn 77 is inserted into the fulcrum portion 75a so as to 
permit the metallic part 75 to swing by a prescribed an- 
gle about the supporting column 77 acting as the ful- 
crum. In this fashion, the metallic part 75 is capable of 
performing the seesaw motion. It is possible for the sup- 

25 porting column 77 to be formed integral with the lure fish 
body 61 . Alternatively, it is possible for the supporting 
column 77 formed by another member to be arranged 
in the lure fish body 61 . 

[0066] In the case of using the metallic part 75 of the 

30 particular construction described above, the tip of the 
piezoelectric element 63 is engaged with the recessed 
portion 76a in a depth that does not cause the tip of the 
piezoelectric element 63 to be detached from the re- 
cessed portion 76a when the metallic part 75 performs 

35 the seesaw motion. In the particular construction, the *wr 
metallic part 75 need not be bonded to the piezoelectric 
element 63 so as to make it possible to prevent an un- 
desired stress from being applied between the metallic 
part 75 and the piezoelectric element 63 when the see- 

40 saw motion of the metallic part 75 is generated and, 
thus, the piezoelectric element 63 is bent and displaced. 
[0067] In the light-emitting lure 1 0D, the power trans- 
mitting circuit 30 is arranged in the vicinity of the tail por- 
tion of the lure fish body 61, as shown in FIGS. 10 and 

45 11 . However, it is possible to arrange the power trans- 
mitting circuit 30 in the optional position within the lure 
fish body 61 as far as the displacement of each of the 
metallic part 64 and the piezoelectric element 63 is not 
inhibited. Also, the piezoelectric element 63 is arranged 

so within the vacant portion 66 such that the main surface 
of the piezoelectric element 63 is perpendicular to the 
Z-axis. Alternatively, it is also possible to arrange the 
piezoelectric element 63 within the vacant portion 66 
such that the main surface of the piezoelectric element 

55 63 is perpendicular to the Y-axis. In this case, the me- 
tallic part 64 is arranged such that the metallic part 64 
is caused to perform the seesaw motion by the move- 
ment of the ring portion 64a in the Y-direction. 
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[0068] In the light-emitting lure 10D, the lure fish body 
61 , the metallic part 64, and the eye metallic parts 69a, 
69b collectively serve to connect the hooks 65a, 65b 
with the fishing line attached to the ring portion 64a. 
Therefore, it suffices to design appropriately the me- 5 
chanical strength of, for example, the metallic part 64 
and the mounting strength of each of the metallic part 
64 and the eye metallic parts 69a, 69b to the lure fish 
body 61 in accordance with the kind and size of the 
aimed fish. Also, in order to prevent an excessively large 10 
force from being applied to the lure fish body 61 itself, 
it is possible to use means for joining the metallic part 
64 to the hook 65 with a high mechanical strength such 
that the seesaw motion of the metallic part 64 is not hin- 
dered. '5 
[0069] A light-emitting lure 1 0E, which is a light-emit- 
ting lure according to a fifth embodiment of the present 
invention, will now be described. Specifically, FIG. 14 is 
a side view schematically showing the construction of 
the light-emitting lure 1 0E. In the light-emitting lure 1 0D 20 
described previously, the resin sealing portion 68 is 
formed in the passageway 67 as a means for preventing 
the water intrusion into the inner region of the lure fish 
body 61. The light-emitting lure 10E is substantially 
equal in construction to the light-emitting lure 10D, ex- 25 
cept that, in the light-emitting lure 10E, a soft resin 78 
such as a silicone rubber resin, which does not inhibit 
the bending of the piezoelectric element 63, is loaded 
in the vacant portion 66 inside the lure fish body 61 . It 
should be noted that the piezoelectric element 63 and 30 
the power transmitting circuit 30 can be protected from 
the water intrusion without inhibiting the bending of the 
piezoelectric element 63 in the light-emitting lure 10E, 
too. 

[0070] The present invention is not limited to the em- 25 
bodiments described above. For example, in each of the 
embodiments described above, a monomorph element 
and a bimorph element are taken up as the bending dis- 
placement type piezoelectric element. However, it is al- 
so possible to use as the piezoelectric element any of a *o 
unimorph element formed by attaching piezoelectric ce- 
ramic plate having electrodes formed on the front and 
back surfaces thereof to one surface of a reinforcing 
plate, a multi-morph element prepared by alternately 
laminating a piezoelectric ceramic thin plate and an 45 
electrode a plurality of times, in which every two elec- 
trode layers are connected to each other, and a lamina- 
tion type unimorph element or a lamination type bimorph 
element prepared by attaching the particular multi- 
morph elements to one surface or both surfaces of a so 
reinforcing plate. 

[0071] Also, light-emitting diode is used as the light- 
emitting element in each of the embodiments described 
above. Alternatively, it is also possible to use various 
electroluminescence elements (e.g., thin film EL ele- 55 
ments) as the light-emitting element. 
[0072] Further, in each of the embodiments described 
above, the light-emitting lure has an outer contour con- 



forming with a fish. However, the outer contour of the 
light-emitting lure is not particularly limited in the present 
invention. For example, it is possible for the light-emit- 
ting lure to assume the outer contour of any of various 
aquatic lives such as lobsters, crabs, octopuses and cut- 
tlefishes in accordance with the catch aimed at in the 
lure fishing. It is also possible to change the shape of 
the light-emitting unit 52 in accordance with the shape 
of each of these aquatic lives. 

[Applicability in the Industry] 

[0073] As described above, it is unnecessary to use 
a battery in the light-emitting lure of the present inven- 
tion because the electricity generated from a piezoelec- 
tric element is used for causing the light-emitting ele- 
ment incorporated in the light-emitting lure to emit light. 
As a result, it is unnecessary to perform troublesome 
operations such as the replacement of the battery and 
charging operation utilizing a solar cell. It is also unnec- 
essary to prepare an auxiliary battery. In addition, since 
it is possible to achieve the natural flickering light emis- 
sion or lighting in accordance with the movement of the 
lure, it is possible to improve the fish gathering effect 
and the fishing effect. Further, the light-emitting lure of 
an optional shape can be manufactured with a high pro- 
ductivity by using the light-emitting unit defined in the 
present invention. 



Claims 

1 . A light-emitting lure, comprising: 

a lure fish body that can be bent by an external 
stress; 

at least one light-emitting element incorporated 
in the lure fish body such that the light-emitting 
element can be observed from outside; and 
a flexion displacement type piezoelectric ele- 
ment incorporated in the lure fish body as a 
power source of the light-emitting element; 

wherein the piezoelectric element generates 
an electric power in accordance with a bending of 
the lure fish body thereby causing the light-emitting 
element to emit light. 

2. The light-emitting lure according to claim 1 , wherein 
the lure fish body has a joint structure prepared by 
connecting a plurality of fish body-constituting 
members each consisting of a hard material by us- 
ing a soft material, and the piezoelectric element is 
incorporated in a joint portion of the joint structure. 

3. The light-emitting lure according to claim 1 , wherein 
the lure fish body has a flexible structure formed of 
a soft resin material, and the piezoelectric element 
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is incorporated in the lure fish body in a step of form- 
ing the soft resin material into a shape of the lure 
fish body. 

4. The light-emitting lure according to claim 1 , wherein 5 
the light-emitting element is a light-emitting diode. 

5. The light-emitting lure according to claim 1 , wherein 
the lure fish body is formed of a transparent or a 
translucent resin material, and the light-emitting el- io 
ement is incorporated in an inner region of the lure 
fish body. 

6. The light-emitting lure according to claim 1 , wherein 
the light-emitting elements are incorporated as both '5 
eyes of the lure fish body. 

7. The light-emitting lure according to claim 1 , which 
includes a plurality of light-emitting elements differ- 
ing from each other in colors of the light emitted 20 
therefrom and which further comprises a changeo- 
ver switch selectively allowing a light-emitting ele- 
ment selected from among the plural light-emitting 
elements to emit light of a prescribed color, wherein 
the changeover switch is incorporated in the lure 25 
fish body such that the changeover switch can be 
operated from outside the lure fish body. 

8. A light-emitting lure, comprising: 

30 

a lure fish body; 

a light-emitting element incorporated in the lure 
fish body such that the incorporated light-emit- 
ting element can be observed from outside; 
a flexion displacement type piezoelectric ele- 25 
ment arranged inside the lure fish body such 
that the arranged piezoelectric element can be 
bent; 

a metallic part including an external force-act- 
ing portion formed at one end in a longitudinal 40 
direction such that an external force acts on 
said external force-acting portion, and a ful- 
crum portion formed in an intermediate portion 
in the longitudinal direction such that a seesaw 
motion is generated when a prescribed force 45 
acts on the external force-acting portion, the 
metallic part being arranged in the lure fish 
body such that the external force-acting portion 
is positioned outside the lure fish body and the 
other end in the longitudinal direction is con- so 
nected to or engaged with a free end of the pi- 
ezoelectric element; and 
power transmitting means that permits an elec- 
tricity generated from the piezoelectric element 
to be transmitted to the light-emitting element 55 
by a bending of the piezoelectric element; 

wherein, when a prescribed force is applied 



to the external force-acting portion, the piezoelec- 
tric element is bent by the seesaw motion generated 
within the metallic part so as to cause the piezoe- 
lectric element to generate an electric power and to 
cause the light-emitting element to emit light. 

9. The light-emitting lure according to claim 8, wherein 
the light-emitting element is formed of a light-emit- 
ting diode. 

10. The light-emitting lure according to claim 8, further 
comprising a resin sealing portion for preventing a 
water intrusion from around the metallic part into an 
inner region of the lure fish body. 

1 1 . The light-emitting lure according to claim 1 0, where- 
in the resin sealing portion is formed of a resin se- 
lected from a group consisting of a foamed silicone 
resin, a foamed urethane resin, a silicone rubber 
resin, and an urethane resin. 

1 2. The light-emitting lure according to claim 8, wherein 
a soft resin is loaded in an inner region of the lure 
fish body. 

1 3. The light-emitting lure according to claim 1 2, where- 
in the soft resin is a silicone rubber resin. 

14. A light-emitting unit, comprising: 

a cylindrical portion having both ends hermeti- 
cally sealed with a pair of transparent lids; 
a flexible rocking plate portion having one end 
fixed to the cylindrical portion; 
a pair of light-emitting elements arranged in- 
side the transparent lids; and 
a flexion displacement type piezoelectric ele- 
ment arranged as a power source of the light- 
emitting element inside the rocking plate por- 
tion; 

wherein the piezoelectric element generates 
an electric power by a bending of the rocking plate 
portion thereby causing the light-emitting element 
to emit light. 



10 



EP 1 413 193 A1 




EP 1413 193 A1 




EP 1413 193 A1 




FIG.8 



13 



EP1 413 193 A1 




14 



EP 1 413 193 A1 




64c 64b 



FIG.12 




76a 76 75a 64a 



FIG.13 



64c 7 ? *l J£-Jt 30 



10E 




FIG.14 



15 



EP 1 413 193 A1 



INTERNATIONAL SEARCH REPORT 



btOQfltton&l application No. 
PCT/JP03/09573 



A. CLASSIFICATION OF SUBJECT MATTER 

int. CI 7 A01K85/01, H01M1/113, H02N2/00 



Affording ¥trTTm%rrfl1 PaW* ntxxtfirgtvffl (IPC) or tn hoih national rlOTsrffrHtion and IPC 



R FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 A01K85/01, B01L41/113, H02N2/00 



DocumerrtEttoQ other than minimum documeutalion to the extent that such documents are i nc luded In the fields searched 

Jitsuyo Shinan Kbho 1922-1996 Toroku Jitsuyo Shi nan Kbho 1994-2003 

Kokai Jitsuyo Shinan Kbho 1971-2003 Jitsuyo Shinan Torolai Kbho 1996-2003 



Electronic data base consulted during the international search (cams of database and, where practicable, search terms used) 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document* with indication, where appropriate, of the relevant passa g es 



JP 2001-224281 A (Kabushiki Kaisha OSC) , 
21 August, 2001 (21.08.01), 
Abstract; drawings 
(Family: none) 



Relevant to claim No. 



P,A 



JP 2001-308405 A (Suzuki Sogyo Co. 
02 November, 2001 (02.11.01), 
Abstract; drawings 
(Family; none) 

JP 2003-204735 A (Omron Corp.), 
22 July, 2003 (22.07.03), 



Ltd.), 



1-13 



14 



1-14 



| j Further documents are listed in thecontimrarioo of BoxC. See patent family annex. 



"A" document defining the genera) state of the art which is not 

considered to be of particular relevance 
™ET earlier document but published oo or after the iirtrnuilioiial filing 

date 

"L" ftp f! wp r "* whM> may !ft Tn,g ' doubts on p*fa*fty rr wMoh w 
rtt^H to ^^tifrHfh ttw? piihhcaiioo dwtt> «^ another cftatton cr ether 
special reason (is specified} 

XT document rcJerrmg to an crd disclosure, use, ediibitioa or ether 



m y^ docomcBi pupjp h e d prior to the intern itfinp^l fifing tffttr but Ester 
than the priority date claimed 



T* Kabsr docmed published * the ^^y-i iial fo^tfrt fi^^n g rt p^ or 
priority date and not in conflict with the appfiosbon but cited to 
u n de rstan d due principle or theory mdafying the i n v enti on 

considered oovcl or c ann ot be co nsid e re d to involve an inventive 

*^ docurnent of particular relevance; the claimed invention cannot be 
considered to rovohrc an mventhne step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person striped tn the Bit 

"&* document member of the tame patent family 



Dale of the actual completion of the international search 
• 14 August, 2003 (14.08.03) 



Date of mailing of the international search report 
26 August, 2003 (26.08.03) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Autncnzeo o nicer 



Telephone No. 



Form PC17ISA/210 (second sheet) (Jury 1998) 



16 



